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Wi 2 l-[5-(4-7J^D'<>yM77 >-2-l' ;H-3-t H v-3-(l#-l,2,4- 

Bl 3 H5-(4-7A*D^>y*)75 >-2--f ;i/]-3-fc K D * •> -3-( , 2,4- 

5 b y 7V- ;w-3— f *)7n^; >© I slif£ii©^Mj£*&m«!ly£M-e;&Sc» 

0 4 l-[S-(4-7**0^>y*)77 >-2--T ;i/]-3-b pD + ->-3-(ltf-l,2,4- 

h y 7 f *)7n^; >© II s^ii©*&*XiM£*siii'e&3o 

H 5 l-t5-(4-7;i/^D^>^;i/)7 7 >-2— f ;i/]-3-b H D * ->-3-( 1/M, 2,4- 
h U7\/-A-3-'f A)7n^; >© II SISftC^^jlUftJR^^^ h ^fiJ^JH 
10 -C & 3 o 

El 6 l-[5-(4-7^3ru^>yA)77>-H;H-3-tFD + ^-3-(lif-l,2,4- 

h y7 4 ;-*-3-f a)7d^; >© ii £itga<DCTii;£iE!ftM£&&'cfe*. 

0 7 l-[5-(4-7;^D^>^;H77>-2-f ;H-3-h K d * ^-3-( 1#-1,2,4- 
h U T — -3— f *)7D^;>«) III Sgg©»5fcX8««£|g*-Cife&o 
15 18 l-[5-(4-7J^D^>yM77 > -2-W ;i/]-3-t H D * :>-3-(l#-l,2,4- 
h y 7 7-^-3-^ ^)7"D^y >© III 3JtSffi<Z>CT£;£&f!&Sa!£&j|t'C%&o 
El 9 l-[5-(4-7;U;f i/*;i/)7 5 > -2-* ;i/]-3-h H □ * ^-3-(lfr 1,2,4- 

h 'J7v-;i/-3-^ ;H7D^; >© III SI£ffi©**U9»JK*'** h ;i>fl|j£*£* 

20 

SgH8£flii&-t-5fc4&©&&©ff*ai 
25 ISA 1 
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(..„ 0 (,,M) ° 

t) 

2-Ti')\s7 : 7>mmfc (5£ (1-1) Z-7fi2tl2>ib&V>)) C» 
-f PRift (S (II-l) -e^$ft-Mb-&^) £s 7g£®#£Tt:£Jfo£ 

>g&£ft (a (i i i-D t^^ftsft^) ssiit5ii-efe.5, 

^ (I — 1) £ ft £ ikaty} h Ltli, 2-7tfJl/77>, 
-3-^fil'77> v 2-7tf ;i/-4-^f ;i/77>, 2-7*-b^;i/-3, 4 
-yyfil/77>, 2-7H:f ;i/-3-^ h^->77>, 2 4 - * 
Ki^77>, 2 -T-lrf 1 ^- 3 , 4-^^h^y77>, 2 -T-t* )i>- 3 - 
^DD77>, 2-7tf;i/-4-7DP77>, 2 - T -fe ;i/ - 3 , 4 - V 7 

DD75>, 2-7 , Dtr^-;u7^> N 3-^^;i/-2-7 , nt°7r-;i'7^>, 

4-^f;i/-2-7Dt^;^77>, 3, 4-y^ll/-2-7Dtt = *7 
■7>, 3-^h+->-2-7*Dtf^-n;U75>, 4-^ h*^-2-7DK* = 
*77>, 3, A - V * ^y-2-7Dt^-;i/77>, 3-7DD-2-7 
□ ^7j-^;i/7^>. 4-7DD-2-7ntf7j--;i / 75>, 3, 4-^7nn- 
2-7Dtt=;i/77>, 2-70^^77*7- K ^7^;i/ 2-7D 

( I I - 1 ) T-^^tl-Sft^-fei: lTli> ^>y;i/7 D 'J h% ^>y;i/7D 
£ h\ 4-^f;V^>J?^7DU', 4 - ^ h 
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5//< > i> Jl 7 P 'J K > 4-/h*J"Oy;W^'D$K, 4-7D*D^>y;i/^ 
DUh*> 4 - 7 V * a "<> V jl 7 U K Y . 4-^DD-\>y;|/^0iJ F\ 4-7 

d d ;i- 7* d =. 3 f-JVOiSJlt d "J K, 3-^fM>y*7D 
5 K, 3-^h*J"<>fHDiJF, 3 h y;^n * h\ 3-7 

5 D 3f D ^ > S> ^ 7 P D h* * 3-7DtD'<>y^rDU\ 3-^DD'C> < ;* 

^ > ;i/ 7 d K s 4 - 7 ;i/ n ^ > ->* ;u 7 n K j oi> c 

;w itit nfbsia (Zncij) > mitm=.zx ( S n C 1 4 ) s JS 

-fbi^dll) (FeCl,) , MitTJV 5 A (A 1 C 1 3 ) > BF 3 • e t he r 
^7PPX*> % 7 D D * -b^o »C, 7jC, lg{b^^l^> 

£l£}gj£i; LTigfb^i' SJ64fi6«aT?»** ( I I I - l ) 

au-rsc J: t>» a ( i i i - i ) ^*£ft3fls£«9*»ii*ftfc:»$6i-sc 

20 SSK)i:feif?J bVN 0 

S^iSSlis - 5 0 - 1 5 0°C, $?$ L < ttv o-ioo •ct-fe^, 
£Jfcl5M.a\ 1 ~4 8B*R8x i?* L < l~2 4iP|-eifc5„ 

2-7->*-5-'<>y;i'7 7 >8§*tt (s£ ( I I I - 1 ) tSShSft^llI, 
25 i(I I I-2)T?^Sn*ft^»)tt, ±IBX^A 1 tt^C*, uiTcsa (I 
SA 2 £ cfc^x^A 3 ) tS2t5:^ttSo 
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HA 2 




5 ±33xgtt N «T©4ii*«5. St, A (1-2) T^Sftafls^fcfc* 
5$ ( I I - 2 ) -cip$nsft*liJ:S*yr'j sc(iii-3)t^* 
n-Mb£$fcj£f# uit^5 0 it (ii i-3) -c-^$ns<b£-$)©fl&t 

K D -*5/S*B*ff IK A ( I I I - 4 ) T!S$n4fl3^**i4Ig-Cfe4. * 
OftCx a (I I 1-4) ft *fc£»©*;i/ A*K A 

10 ( I I I - 5 ) -cssnsft^ftttsiiufci. 111:^(111-5) 

■^n S K«) *fi!6S*s 5$ ( I I I - 2 ) ■C^*ix*fl3*1fc*«JSr4Xll'r 

±E*»7'J>^lgtt, ( 0!) ^ . LDAI) ©$ST, tttSLX'ao 
15 C£##$L0 0 

21 



WO 00/75122 



PCT/JP00/O34S6 



f-Mb L£©*>v /i7 S>>7 AJ^^#ST-tg«ia7C-rS C £:£«fcoT tiff o C t 

*^#*i/i^e)7tfM^0^ftii, sc (i 1 1 - 4 ) t^^ns 
pas) ^gft^ttffoaii-e^, 



HA 3 




(111-7) (111-2) 



±S3Xgtt, £ ( I -3 ) T?*3ft*fls£*j£tiif&ISi**i: It, S (I 1-3) 
-ejj*£ftS<b£*F*£JS<*-&* #£B8t K D*'>£l6*ff ofc^ 7 'J -7^1/7 
7 7 yfijfcfcfrv^ s (ii 1-2) T*^$n^<b^^*^iil-^xstrfe?,o 

1,2, 4 - h 'J 7 V-fr- 3 >Ki*y;H!Hltt«DKaiSfc: 
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OUTSET 
I8B 1 

H H 

T (.v-i, XISB1 T w 

o o 

*Htt, S (IV-1) tw?n3ft^»©R7 5 ^ fl5SJSB"C» »K 

ifrAttfcflBtfrcMKT^fc-rasfccjioT, a (iv-2) t-^s 

*"C*-s. MKT';!/* «j ±«^JSi: Ltli. Mft#;i/v^ A^#3M:f <bn£ 0 

»7cMi: LTlis &El>>& (H3PO2) » 16»J>» (H 3 P0 3 ) , Ca(H 2 P0 2 )2, 
NaBH(OAc) 3 , PhSH, H2CO 3F#3MJ h *U ft£*lEy>R (H3PO2) tf»jb 

UttWCUU 5£ (IV-1) "C3S3ft*fb£*K:s .»7C« («ilJ, 'J > 
ft) fflzkSMSDnis 30~60t (#£ b<l±, 4 0'C~5 CTC) tlOStSo 

©*}§^i&*n^, 3 0t~6 0°C (»$K(i, 5 O'C&T) 1 0 ~ 6 Oft 
(«F* L<tt. 15)30^) *UT»Tt5. MTU, 10-60^ (» 

$ L < tt> $J 3 0 #) gft L, *l^-C 0'C~ 2 0 °C (jf S U < «U jft 5 'C ) \Z& 

sl 1 o~6 o# (»s L<tts fcj3o#) ai^-rso *#*>n£M«3iiu 

iWUt-feJ^ (IV-2) "T?^$ft*ft£*&4f#*C'fcft*-Cg*o 
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*igc*^T, 'PR (±&m®mm.<D 1 - 1 o (v/v) %, »s t 

<tt, 2-3 (V/V) %, g-fctt, <t£® (I) tittutftO. 2t;Hi) 
© 7" ;u a-;!'* ft] & t^o *x^-e(i, 3&58&:r;i,# 'J 

10 L^o 

( I V - 1 ) T-^£ft3fc£t)&. 3-7U - 1 , 2, 4 - h y T*J-A> 

- 5 -^i/tf^&^o^or^^xxT^i/f^ft (05^.tiv 3-7?;-i, 
2, 4-h'J7 , ;-;i/-5-*;^>K ^^-^i^^^s 3-7 - y-i, 2, 
4-h ij7v'-;i/-5-*A#>S x^;v:t;*^;i,3?)#^i:f£>n£#.$?£b 
15. < liR 5 #7k5}IT-;l?>?>ttl!r$K ffcfc-fc, 3-7;;-l, 2, 4-h'J7^- 
)l- 5 - £>M/* bl>o 

ft fc, j£ (IV-1) ■5*Sn5ft^*!tl/t3-7?>'-l, 2, 4 - h U 

20 3o 

IS B 2 
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1 , 2, 4-1- >J7>J-)\,- 

3-*in><i<>i& 



(5£>K RMiS&£ftT^T&£^T;u*;i/T-&&) 

*Xgli, IgBl (R 2, 

;u- 3 >$©x;^;Wb£fT-3-c. 5£ (iv-3) twSftiftdU* 

T- 7 )\> ^ - * £ & Jib $ -e- ft li <fc V> o 

mi^miZlt, 1 , 2 , 4 - h V7V—)\>- 3 -*^>i07;i/3-A»I (M 

y*y— ;k x^y— n-7n/v- ;k n - 7"* y — ^ > ;v- 

;^D7^\ ft^rDT^^) JiSTb> ii§T&6 0°C~ 9 O'C 
L<«\ ^J7 0-C) -C 1~ 1 0H$m (ff* L<li, ^34^^) *o StSfH 

»Rx*-;k n-^*tf>tl) T-ft#U §*JfeT*;fcS5£ (IV-3) tr^^ft 

15 zib&mzmzz t&T-zzo 

* )ltf>mt7J)s=i-Jl(DM'£iZffiLX&, DCC> EDC^CD^Sfl 

flfeCDx^^;i/Yb©^at LTii. /ND^>fbT;i/ + ; )/ (£Mby«*>s x^^ 

20 .frVTV* * 7fr*> (mUtf.. -fV7fl/>f) £J5Jfo 

3#aaaE$#£tf£ft*o 
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O 



5 s (v) •c^sftafc^fcfcBBatuTs a (iv-4) ^s^nsft^tR 
mtzx.mx'&Zo *x^«^*gs (a (v) •ci^iis^uoiiMi) 

t- t z> o 

io *nca, 2o©^S3b5fe^>„ mtmibfttmn-r 

^>-t?>, b-n/x> > *S/u>sp)fciin*.x ioo-c~i30°C($fSt< 
i i o*c- 1 2 o*c) -e i ~ i oi$h (»$u<«> ®2. smm sibs 

ISffTfSitSo 0°C~2 0 °C (#£ L < (is 1 0°CW 

20 T) C&iPU 0 . 5 ~ 1 0 mm (#* L < tts ifo 1 ftffl) SI U «fffl bfcfS. 

iWfoT-fe^^ (IV-4) ■e*3nsfli£»*»* c * So 

(v) T-^£ft£<b^tK3, mmm (v) -ei^nsft^c^ito. 
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0 l ^;Hg~ o . 5 lix «F* L < tt, » o . l *;H*) (Mxli, ^ 

*;u*>& • mm. mm. *>*j:v*!**8& (#g 

i;^fA**A75F, N-^f;i/tD y h >m) ioo°c-i 

5 3 0 -C (# S L < 14, 1 1 0t-12 0t) f 1 - 1 OBSBg (#$ L < 14, ^3 
l$R9) £l6£«*o SJ6«* 0°C~2 0°C (»S L < J4. 1 0*C«T) CftSU 

h;i/x>, *«>W>3?) fein*.* ft£PT-t-0, 5 
- 1 0 WfM (tf * L <<4> » 1 . 5^Fb1) £<, «fffl U&JSfiSSilU g 

^t/T-fe^S ( I V — 4 ) -tr^£*l3<b^$j£M3 Z tifiT:* 5» 

io s (V) T-^£ft£-fb&$if4. ^;r*,>i/2W ^f 1 — H:7*>*ti«7i?>*6 

$l&-f Z Z. b&T:% % (Collect. Czech. Chem. Commun., 49, 1984, 2492-2495, J. 
Heterocyclic Chem., 25, 651-654, 1998) 0 *<Dflt» *;i/A-f * 5^— h kTJ'A 

a (V) -e^£*i£*b£$>i: LTf4, x^;i, /?*^ 5 ^**-if u fry x 

15 > (R'tfxf^, R 6 ***^) s '^1/7? h*7V> (R 

R 8 ****) , scf-fr /37±*)\>**-V U ;i/7 5. H5v> (R s # 

x^;v N R 6 *M^-;i/) , /3T-b^;i/^-^r-tf' J ;i/7 $ K 7 >; > (r s *m 

R 6 *M^;i/) % x^;i/ @ ~7U \Z X — )l 7i~ V )V7 5 F5l/> ( R 5 A 5 
R 8 #x^;i/) s ^^J/DM-At + fJib?;^ 1 ^ (R s 
20 R 6 *iifjH< 5 ;w*^r-tf' J ;i/T 5 h'7>;> (R 5 &4.U<R 8 

wfcm) . /37*m**V U ;P7 ^ K5v/> (R s #7k^ R 6 jfcM „ £ 

;P7; Hv^> (R 5 #if;k R 6 # zk ^ ) , /? $. 

25 U-7V> (R 5 tf^f;K R 6 «l) ^SL^o 
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IgB 4 



R 12 




bJL^Tfr3*is*7)\,-ei!>Z) T-*£tlZ>m. A : -C (OR 8 ) R 9 — C H R 
10 R 11 (*«t>, R 8 lig&£ftT^T J:ir\7Jl>**, R 9 x R 10 . 

10 fettb Ho + ^>f;K-fe5) 

#Xigl;}\ SC ( I V - 5 ) TSShift^fcl:, «M* ( R 1 2 ) A ( I 

V-6) ^£ftMb£^£M-T3X|I-t*&3o 
Uttf&cii, * (iv-5) -c^*n%fti^«jt:*«HjS«i (0«^iJ, t- h 5 t 

y^^**A7U-i) SJOi, BrlCi (IV-5) Xm 
15 $nsft6«i:»lTltASi6lJ: (ffSKIi, fil. 1 *;HS) ©ifig 

( i v- 5 ) tssnsMcwLtit^iitu (#3;L<j±s 

20 ftl . 2 5^=|g) AQX.X *fcli5£ (IV-5) 0 . 

o if;ni~o. 5li (»* u < ttx m o . o 3^;^!) o$ 

>XJP*>m ■ -**D*K SSSL ©SSTT-iS: (R 8 0) R 9 
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C = CR 10 R 11 (St, R 8 izw&znxux ui^7;^;k R\ R 10 > £ 

R 8 tR 1 0 #-llfcfcoTJm*ftT^T* J: ^7" T-^£ft 
sto^ti^S ( I v- 5 ) t^$ti^ft^i:tLtu;Hfittl (#su< 
5 14, ttl. 1 ^E^^M) M5. SJES^S, liS^ tz&mmiz& *)MUT, 0. 
5-1 Oftffl (»S L<14, tt2l$|lS) flt#U JAttK S£8L 
5a«©»f^©»t:, ifi5ftt-fe^S (IV-6) tS?fi4fl3^»*H4CJ: 

10 #STs 4 - is t K o - 2 H - t5 > £ £ Jfo £ -£ ft (4 41,^ 

«ISi:Lt, h*5/-l-;«*-;i/x?-/i,aifc*A*-*»£-U\ K#fiT, T 
HFSitT2-^ h*'>7n^>££j5fc$-Sft««fc^o tlillf 
15 ffl LT 4V> U Akttftffiffl Ltti^o ±BH«x ii:Ltp4fx>. 

SC : R 7 XX'^ZtlZlh^® £ LTt4, h'J^^D7^fF, h "J ;i/ r n v 

f;i/x;i/7 7f^;i/7ov^ K^#3M:f 5>ft£ Q 

3: (R 8 0) R 8 C = CR l0 R 11 TS?n^ft^UJ:Ltlt 3, 4 - t 
h'O - 2 H-t°7> (R^R'^-^C^oth'^f b>v RO&ZVR 11 
I4*HI) , 2 - ^ h * v r n ^ > ( r 8 & £ r 9 am ^ ;K R 1 0 £ <fc i>- R 1 1 # 
25 , 2-xKy7D^> (R 8 i)Sxf;K R'^/t 4 ^, R 1 0 & £ 7/ R 1 1 

, ^^-^hT-^i-T 1 ^ (R 8 #^;K R 9 , R 1 0 , fccfctfR 11 *** 
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£) , x^;i/tf^;i/i-x;i/ (R 8 #x^;k r«\ r 10 , Jsi^R 11 ^*!) . 

; n-7f;i/K^^x-T;i/ (R ! tfn-^f;K R 8 > R 10 , 4o<fclFR l 
^^jjt) s -fV7fM;-;H-rA (R 8 *w v:7f-;K R 9 , R 1 <\ 

5 r 1 m&mmnzo 

£tz. ±IBW^O^^i: LTs 3 (IV- 5) T' 75 £ ft -5 'fb'n^I lw „ **A7 
;i/xt h*£SJ&£-lt-T, {SiSi: It t F & ^ is A )l % \tl & Z h & T* § £ „ 
Ctttts A.R.Katritzky and K.Akutagawa, J. Org. Chem., 54, 2929 (1989){II3 



cfcc^T y-;K R 1 2 ii Si : — R 7 R 7 & h «J*-/K I^^nt^tfeJ: 

$n5S, 5£ : - C (OR 8 ) E 8 -CHR 10 R n (5£*. R 8 lig&£n-t^ 
^nTV\tt)«fc^T^*^, $fc«R 8 i:R 1 0 tf-ii:4o-cS^$nTUt^ 
20 5$ (V I - 7 ) T-7n£ft£fl;£tli^ ( R 1 2 ) £ 2mmXtl. S (VI 

-8) T^£ft*<bi§rt>£M-f3xsFi iiioftiss-ti;2i3i 
mx&Zo 



10 



IgB 5 
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*xgtt, mm&£V& : R 7 XT-*£ft31b£tK : ( R 8 0 ) R 

9 C = CR 1 0 R 1 1 tw^nSft^^fcli^^AT^fh Hffll^IgB4® 

XfiC 1 




T)l*», m&£tlX^Xt>£^T)l £tz&sWf>X& »K AISCR 

2 -T-b^Jl/- 5-^>^;i/77 >^#fr C, 1 - [5-^>-^;i/77>-2 
-f*]-3-tFnt^-3-(lff-l, 2, 4 - h i;7«;-A- 3 --f 

15 fh5 4 ;ijAifettb •;t'^'J^±©«m (Q) £HB«H-rft«J:^o * (i 
i i - 2 ) x-mznzfc'&yn (S (i i i - i ) X- * z tiz &^x, r 

St ( I I I - 2 ) -CijsSii-Sfc^tJi: LT(i, 2 - T-bf-fr- 5 -sOVfry 
2-T-b^;i/-5- ( 4 - ^ ^;i/^<> f^;i/) 77>, 2-T±3-)l-5- 
20 (4-^ h+i/^>->*;i/) 7 7>, 2-T4r^;i/-5 - ( 4 - 7 ;i/ D > ;i/ ) 
7 7>, 2-T-fe5 L ;i/-5 - (4-i7DD'<>^;i/) 2-r-fe^;i/-5 
- ( 3 - * 5 s " ;i/ > 5> ^ ) 77>, 2-7±3~)l-5 - {3 - * hdr>-^>^;i/) 

77>, 2-T-b^;b-5 - (3-7;i/tTd^>v;i/) 7^>x 2 - t Hs ;i> - 
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5 - (3 - ? vvOVft) y > & Z&mi h t\Z> 0 2-T-b^;i/-5 

- (4 -7fl/*Di>?t\>) 77>* ! !fHU. 

2 (IV-ltt) tSSn -5 -fb£«J tLttt^ 2-h'Jf;V-2H-fh7V 
5 - tf-^xaf 1 - b 'J f-fr- l H- I , 2 , 4 - b 

5 7 i ;-^-3-*;v^>SS ^^^x^rJK 2,4- 

l tf- l , 2 , 4 - h »)T"J-)i- 3 -#;i/*>& jn^f jk l 

- |v 'J^;V- 2, 4-h 'J7 , /-;i/- 3 /fM7f^ 

10 ^11 (Q) i:b"C<i> ^ h*i/*3-)l<. i?7 )\>^* { s tert-rh* 
♦>5b;ntf-;i/> 9 - 7^^- u x;v^ h ^-s/*;i/#x;i/ % h->;K 7'J 

cfcuT^api/^^T-ifc.s) -t-^£nsg> j£ : - c (or 8 ) R 9 -c 
15 H R 1 0 R 1 1 + , R 'lilft^tit^t ,fcOT;u*;K R 9 , R 1 0 x £J:tf 

25 iSSil LT(i, th 'J-)A^ h^ri/ t h 'J ^AxHi' h\ * U t> h tert 
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SffctSJgfis - 1 0 0 ~ 1 0 0 °Cs if $ U < tt N - 5 0 ~ 5 0 "CT-feS, 

s (in-2) -cmsnafls^*, * ( i v - i o ) X'trsZtizit&m, « 

Stt, ffi*©JB#-ClBiT*«t^o 5£ (I I I - 2) ^ShSft^* 

10 CM* Sin *^ ft#fr&ftP$HftC5£ ( I V - l 0 ) XmZ1xZ>it&%a*mz.x 
*«ti>o*fcx5t(III-2) tSJnsft^fc, 5S ( I V- 1 0) XmZti 

filTflUC 2 {Ca3«$tifeMjS^* s $f S L^o 

15 IIC2 




20 ^aife^ntiMtiiu?;^^ 5£ : -R 7 (3*. R 7 h 'J^;K @& 
;i/T-&£) -C^$n4 3S, 5C : - C (OR 8 ) R 8 - CHR 1 °R 1 1 (5£tK R 8 

HB»*nt^t ti «ti^T;i/^;i/, r 9 , r 1 <\ *«tvR 1 'atn^tiai it 
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;k r 1 4 «ic : -r 7 (a*, R'&ms&tmmmx'&z) -c^snaas* a : 

-C (OR 8 ) R 9 -CHR 10 R 11 (3*. R 8 s R 9 , R 1 °, * «fc V R 1 1 tt tt 

#iga, xgB ^.ttfiiiB 5-e»&nfc5t (iv- 9) -ewsnsfisa 
is®#4T, .a ( 1 1 i - 2 ) ■ejssns'fc^'tofcsi&stf * &int* h 

io s (i i 1-2) -c*snsfb^i»x n> sssg, si&ifcfgtt 

nc i tmmx*&z> 0 

5£ (IV-9) t ^ £ n -5 <fb Lttt, « (IV-9) : 




(^cf> R 6 &7KJil*£y:T/l/*;K R 1 3 t&7fr*)l, SC : - R 7 (5$*, R 7 

fes) -ci^nss, & : - c (or 8 ) r 9 -chr 10 r" ( a «k r 8 &t 

RK R 1 K £«fcVR 1 I tt*n*nSkA lT**i£l47^W, £fc 
liR 8 i:R 1 t is-ii:*ot7;^i' >&mt>-f) -e^Sti**. *fclifcKn 
**>*^;W R 1 4 li jS : — R 7 R 7 fiH5SBi:!s|^aT-fei.) ?i$ns 

20 5£:-C (OR 8 )R 9 -CHR 10 R 11 (5£* > R 8 . R». R 10 . fcitf 
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D«R H h 7 k H d tf 7 > - 2 - -< ;k kF n ^ h 

5 x^;k ( l -x h x^;k (l-x|>*j/-l-^f;i/) 

(l-n-7D^^) x^;k (1--T 

Ittfi5Clt 1 - h U *ft- 1 ff- 1 , 2, 4-h'J7 i ;-;i/-3-*^> 
& *^;i/:n*:r;K 1 - Mi * ft - 1 if- 1 , 2 , 4 - h 'J TV*-;i/- 3 -jtlft 

10 x^l/X^^K 1- (f h7kKDt*7>-2-l';i/) - 1 if- 1 , 2, 

4 - h 'J7V'-^- 3 -7Jil/tf>^ xfjU^rJK 1 - t K D * i/ A * ft - 1 
if- 1 , 2, 4-h'j7 s ;-;i/-3 -ft^* >^ x-^l/X^xiK 1 - ^ h + 
*f-il/- 1 #- 1 , 2, 4-hiJ7';-;V-3-*^#>i x^;i/x*^;w 1 
- [ (1-^ h * ~> - 1 -*?-ft) JLf-ft] - 1 ff- 1 , 2 , 4 - h >J 7V — fr 

15 -3-7J^*>gS x^I/x^t^K 1 - [ ( 1 - x h dri/) x - 1 if- 1 , 
2 , 4 - h 'J 7 'J — ft- 3-AA*>8 ifM^ff, 1- [(l-x^y 
-l-^fA)xf;i/] - 1 if- 1 , 2, 4 — h 'J 7V-JI/- 3 -2>;i/*>& x 
^;ux*^;K 1- [ ( 1 - n-7ntf*^) x^;i/] - 1 H- 1 , 2, 4-h 
ij7>;-;i/-3-A;^>K xf^xxf;^ 1- [(l-n-7K^)xf 

20 il/] - 1 if- 1 , 2 , 4 - h U 7>;-;i/- 3 -Tb^* xf^x^riK 1 - 
b y 1 if- 1 , 2 , 4-hU 7 9 — ft- 3 fty£>m JT-ft^Zrft. 

1- (f h7kHDk7>-2--f^) - 1 if- 1 , 2, 4-hU7 , ;-A-3 
-#;i^>ii ^ f;u^r;K l-ti'D^^^^-u-i, 2 , 4 - h y 
7v'-^-3-*;v*>i ft ^7,7- ft, 1 - * h*^.x?-;i/-i#-i, 2, 

25 4 -h 'J7>;-A- 3 -i^ft^ym **ftx.ZTft, l - [ ( 1 - * h * *> - 1 
x^;i/] - l if- l , 2 , 4 - h y 7*) — f\/- 3 -*ftyn>m **f-ft 
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1 - [ ( 1 - xF*'» - 2 , 4 - h 'J7V-^ 

-3-#;i/*>$ ^f-»x;*x;K l-ttl-sh+J'-l'-^^) 1 ?*] 
- 1 H- 1 , 2 , 4 - b 'J 7 i ;-*- 3 — ^-^I/x^t^k 1 - [ ( 1 
-n-^P**^) x^;i/] 2, 4' - h »J TV — ;i> - 3 

5 m ^f^x^f^K 1- [ (l-n-7h*i') xf;i/] - 1 H- 1 , 2, 4 - 

1-2) tfw*ix*ft^«5**«l*«t («*«, fF7kfD77X ^tf*-* 
j;xfM-fM) a ( I I I - 2 ) -e^<*ft£<b£-t>K:*t l 

10 tl. 0 ~ 3 . Ot^Si L < ti, & 2 ^E^ll) ©±lB©i£S£ - 8 0 

~- 1 0 °C b < lis - 3 0 °C~- 2 5 °C) T-APXx HiST: 1-10 BSFiS ($? 

* L<&, til . 5KfB8). 88#-f £«, 55 ( I V — 9 ) tS £ ns<b£tJ© 

f b7bFD77>, >>;t*-9->, S>x-^;i/x — ^;»/^) © 
-80~-5"C(#*U<l±*-32~-7'C)"TJiOiU (ti 2 5'C) 

^ £ f# o 

mhtxz&mfot itii, ^ (v i - 7 ) : 



R 14 
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£fcl±E&£ ftTUTfc cfc^T;i/=i ty^fJ^feS) T-^£ft£^ 
5£ : - C (OR 8 ) R 8 -CHR 10 R" (5$*, R 8 &T;i/*;K R 9 ^ R 1 °, 
5 ££XfR 1 Mi^ft^ftifci UT*ij§£fcl£B&£ftT^T* j^t;1/*;k 

I4R 8 £R 1 ^-igl-fcoTT^l/ >£Si£>-f) t^^tlSS, £fc(£t KD 

*>-^ ^-;i/t$>^) T-^$ftsft£-t)#3M:f e>ft3o «c r 4 ^4-7^^-d 

T: & !K R 1 , R 2 <fc R 6 T- & >K R 1 4 # h U ;K fh7tNt7 

>-2--f;K tt--DiF->^^ ^h^^^K xh*:>^;k N, N- 
10 ^^J^^yrt^K (1-^ F^y-l-^f^) xf;K 

»>) x^;k (l-x|>iF^-l-^*) if*, ( 1 - n-7u-X*i/) x 
(l-n-7f*y) x*-;k $fcfct (l--f V7h + y) x^ffe* 

§1S( h 'iJV'-MCR 14 ) £|&£-f fgg£?r«li&*l 

15 * s> kmu a; (i i 1-2) -essnsMHicSb 

TO. 01-10. O^E^SKfflUlt 0 . 1 - 5 . 0 * JVM St) (DM (M 
ISffiL ffifciL 5S&4I) («iH, «tt*'J*A» *«fl5* h 'J 

th'J^Axh^r^K?) fcAOX., 0 ~ 1 0 0°C L < lis 20 °C 

20 -7 o*c) T-i-i omm an in* mimm) mt*T%o ngs©ffi!i 

25 5fl*U g«J^T-feS^; (V I - 2 ) 3 ft 4 fc^fcfcfc 3d fctf-C£*o 

IK^MsSMi: bti^^ffl UfcW^tt, A (V I - 2 ) T-^£ ft£4b£^(i& 
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tl^iiL-Cl^. lf^T, 7 D -©ISfii: L T fir £ii £ # 3 £ , KJfc** 

a ( 1 1 1 - 2 > TwSh4ft6»c»iT i . 0-4 . ot^ss (# 

* b < tt* *J 3 . Otfl/Sl) ©Jia (^^.lix zK&ft^ b'J->A, *lHb* U 
h 'J * A. a«***M;*A*) Sin*., $fiJ<DS££*ffl «f 
iHLfc*&R£3J&U g^^-C^^S (VI-2) T-^£ft£<t£t!£f§ * CI i: 
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;k $ fe(i@m$n-c^T4»«t^T r\ r 2 > *j:vR 4 tt?n 

ft** *9I««*c*^t % (VI -1) fcHU ±13 

©-r^Tostttt***-*- So (vi -l) T-mznzfc^mmzG 

£«U a (VI -1) T-^£ftfc1$;£0l?f ii££-f 3JH$te£?gi* 

•r 

S(VI-l) HwZtlZib'&QKDm tLX. l-[5-(4-7MD^>^A)77 
>-2--f /H-3-t KD*S/-3-(lJH,2,4-h 'J T — /l^-3— f A ) 7D ^ y > ( R 1 
*<fc tfR 2 ^.Tk^-Cfe t) , R 4 is p-7;un-efe!), A#CHT-3d£5£ (VI- 

i ) x-jrsznzit&y}) zmm u wto 3 o©es ( 1 s^n, 11 m&ih, in 



1 s&gfc^ issxjsiifmot, a (v 1 - 1 ) -e*$n*fl3^«jfis 
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*sa<b£&-ef§ -s d ttf-c a (v i - 1 ) t-^$nsft-&^*in 

tSutCtot, I£*£H£ft SCltAs-Ct^o UTtt. 5£ (VI 

5 -l) -c*^$n-2.^^^* s ^^i-^*^}§^Tfentf^{;is^i-5^Stt^ < > 
ii sssn 

II IfSSHte. ^tSflxaeUffc *otv ^ (v I - 4) f*<*ix*fb^#m& 
15 *r5*tt*-c*s:J:tftBsnfe. iistftBtts a (v i - i ) testis 

ftB3IHI~ftBlfll;ttB"f * c tCJ: c fc#T-§£ 0 II II 

Kx^nfet:) jsgHu, ttzt>%, st (VI -l) -e*$*i*fli£**ig# 

iiistsa 

25 ±aBI5!ISB, II HfgUfcliUfcSC ftf«[B$n&o IllStt 

HI*. ^ (Vl-i) T?^£ft-Mb-£&;©Jg&ig£T;vri-;b (#I;U2, * * y 
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;i/3-;v^iox., IsJ^lo^f^ fix Hit zm&ZM&t 2> z tiz & *) m Z z 

ffl t? & o 

cne,® miss* iimmg, in ££g©+"?. i s aft* 5 &i§-e 

10 #WC»SL^o 

15 m§k&®%®m%mz, vmaxmrnmama/i 1 ? *-9-cs!>z*isLto¥^& 

b, *iVcCi0«Sdft4. «?«iii©tt**ft£ttx a, /?, ii «fc y K «fc 
0M££ti£o te^©g«liV£: LtM^n^o *tt»?l:oi>to * 

20 ^'^h&.fctf^xV-fe^ (Staut, Jensen) , X-Ra 

y Structure Determination;A Practical 
Guide, ?^'J7>|t, #1-0.-3-^ (1 968) i:a?> 

n^o #ISSX«S@W©-a§^H:, CuKcr«, 1 . 5 4*>nhD-i (t; 
* d*-*-) , Mff 6 0 k V, fil 3 0 OmAii^^ft-EfTo: 

25 §5. fflJtx — * CI^MMA 5 ^* n*o a = 32.432(2)Ah H o T 

-*T*fcft(2> a = 32.432 ± 0.002 ^ §l$t 5 # s — jRfl&K:ti\ a = 32.432 ± 0.002 
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*>. ±SB©#iss©*«ssx»ia«fK:*s^i^a«j36i: t-^tt-f n-en*ofe < 

g&£o SJot, $gB<z>#SPII;i:$A£itfS'?#*o 
»5fcXJKH#rfc«fc DH^f-SW^x *©K-*tt, «!J£«£fcJ:D* 4» L < It 

#f£Jg (2 0) OffiJ:L-C. ±0. 2gg©*l5£IRM#ifc-r*«£a i i& 0, *« 
CM««:fil$fiA LfcH^TJ*, *0. 1 gJg©iHOJtgSM#£ D£ig£#&£o 
(!£ -at. *ISa*Jfi©H3£K:fefcoTH:. * CDfl^KM * #K f * * £ -C & * o 
*&*Xittll#rCi3tt**£»SS#*Lfcfc U-t*> ±B<D#*&S©»* 
10 x«@#fE*stt£1$afl5%£-4Mi*n*tii:ofc <ft&3 0 {Jot, ^S® 
ftPlligSCttBTISSo »*X«@iFf0ill*a: v CuKattx 1. 5 4 > ^ 

15 JK^{-«fc D W*"T% i So ixfciR«Hffti\ *Jfe«l«CJ:!K 

?^3-^S, KB r ife©U"rft©iJJJ£#iS*ttffl1"*a»£ fev 
« % C C 1 4 s C S 2 , CHCClj, CHjCl,*)4^CJ;?t> &'J><D»M. 

Sfc, b°-£ (Mj&) . K^fflfffiMS 0 ox*;^ - jgfti U H ) C «t o 
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1 0 . Q'C/ftX'iio Z t tfflS. 2 5. 0*C~ 2 0 0*CCD$gffl-C?T 

5 ^is^ 




USSflll (1) SfK&Sli: LTigft^l' >£ffl^£t§£- 

2 -T-te 7 "7 > 19.71 g (0.18 moDO^^b^ * V >jg?& (120 ml) £ 4 - 7 
)l^a^yi>;ii? U U h* 42.9 ml (2.0 eq), i&itW$Q 36.6 g '(1.5 eq)£ jfl X. » 12 
B#IWil«tfifcL&. fir m lf:gS^5^ ttfti**-U Life o 

AT-KI, M^SETSS Lfco SSg$>£ n-^*V> «fc DHig^ IT 2 -T± 
3-)l-5 - {4 - 7 )\s*W<>i?>\,) 7y> 16.4g(42%)£*§ tzo 27-29 *C 0 
iH NMR 6 (CDCb) : 2.43 (s, 3H), 4.01 (s, 2H), 6.09 (d, J = 3.5 Hz, 1H), 
6.96-7.26 (m. 5H) 
20 IM1 (2) KiB*JK*ffl^«c^»-& 

2-7-bf;i/77> 9.2g(83.4mmol)s 4 -7;V3f D-^>^;i/^ D 'J K 20 ml 
(2.0 eq), JgMtS 22.8 g (2.0 eq)®^*^ 25 ~e 20 US HUH* b fc » (ft 
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tj£MJET#S'J!£g£ bXs 2 -T±?)l- 5 - {4-7 fr* nils*?)],) 75 
> 9.6 g (53 %)^f#fe 0 2 mmHg / 120-125 'C e 

Xttfl l (3) LT**fli^&«£- 

50% m It M IS * m ftL 258g(0.94mol) C . * 69.3g , 2- 7 t f * 7 7 
5 99.0g(0.90mol) *5 «fc V 4-7 )l * O ^ > i?)], i7 O 'J K 260g(1.80mol) £*J[J;ife&. 

^D^>-;*)77>$ 145.4g(106'C~121°C /0.4mmHg)f fc 0 C ft £ ^ V 7" P 

io tr;i/7*;i/3 — ;wn--^ * it > e> 3 US H Lt 2-7'-fc^;L/-5-(4-7;i/;t D-^>s;;i/) 

77>S 84. 4g m tz (M 43%) 0 

2 iiy-1,2,4- h y 7y-;v-3-*;i-#>s©i)SS 
t! H 

Hz %V H ^V" 

o o 

3 4 

15 Hffi0"l2 (1) . *JS»S»ftlL&»£ 

3-7^-12,44 'J7y-;i/-5-A;^>l 2.74g(20mmol)tC. 6%#ig^(l2g), 
13.5%&E$^7k?g$(12.7g), # JilM V 7*D \f)lT)V^~)l 0.2ml 42*C 
CSQlLfc, COISMC. «fl5 "bMS^ h U +> A 1.52g(22mmol)© Tic 

&?fc(5.2ml)£ 42-50*CT?fi26»Hl30»J7"CaTLfco »T«, HSftTS & £ 30 

15ml trgfcft Lfc » &ftfctS*fti*EET, (40"C) 
&*IL 2.02gO lJ7-l,2,4-b 'J 7W-;i/-3-£;i/*>^£f# fc(JR* 89.4%) 0 
146~149 6 C 
iH NMR(d6-DMSO) 6 8.53(s,3H) 
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nmm (2) %mmzmnLteum& 

Z-T l. J -1,2,4- h U T^J-)l-5-±l)lX>m 2.74g(20mmol)tC > 13.5%&1E$& 
*&$(l2.7g), fcitf-T V7D t^7^3-;k 0.3ml liDX 45°C C in?g f * o C 
(Dmm&fcMft Lta&bWfflmi- h •> A 1.52g(22mmol)©*i£&(5.2ml)£ 45 
5 ~50 o CT^25^P^^(fr^TL^o ®T^, RM CT 30#Mfttt£jft L&« 
O0-CfiiS**tt 5'ClI#iPU 30#F e atli#L£o ff^ftSSMfciSii U 
tK 15ml T-ifc&Lfco ff ^tlfelS^^MffT, AQfft (40°C) L 2.16g © 1/T- 
1,2,4- h U T^-;i/-3-#;i/tf >^(2)£^£: (JK*95.6%) 0 
ffl!^ 145~150°C 

10 

m 

H H 
N. N BOH n n 

nV h hci nV ei 

O O .HCI 

4 5 

l/f-1,2,4- h 'J T S J — )l-3-% )lX>m 1.00g(8.85mmol)© 99.5% x. ? J — )V 
15 (10ml)^ftt-> L&#£>#£PT(5*C)T;^ □ 'J H 1.58g(13.2mmol)£ 

ITLto -OS^tl?: 70-CT 4 B§ HI in L £ «, i&8££MJETg£ 

U »6n*8jt*»tti^;K18ml)T;a»Ufco »6i1fcl6S**BET. SI 

l.OOgO l/f-1,2,4- h U T\Z-;i/-3-#;i/tf >^^;i/:ii*x;i/ 
fffc (1R^63.7%) 0 
20 115— 120°C 

iH NMR(d6-DMSO) 6 1.26(t, 3H, J=7.2Hz) 4.28(q,2H, J=7.2Hz) 8.61(s ,1H) 
9.19(s,2H) 

i3C NMR(d6-DMSO) 6 14.0, 60.8, 142.8. 145.6, 159.09 
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© e 



EtOOC- 



)Et 



6 



7 



EtOOC- 



HCOOEt 



HN-NH 



HjN-NHz-Hp 



10 



H 



8 



9 



JM-fbTk^ 64.1g(1.76mol)©gmx^;i^$(874ml)fI&7Kx* -/—A- 103ml £ 
ADX. 5*Ct:i*j31Lfco-f ©**t= % *» LK&Z 1/7 J 145g(1.46mol) 
5 £ 5~9°C-C-,ft lO^frttTigT Lfco ?8T& O-IO'CT*^ 20«fHSJSLfc. C 
©EJ&iB^toC* * J — to 580ml £ 10*CWTtllOX.> #rtBLfc#->l/A'f ^^* — 

- ;!/ 872ml 4= t h'7^> • -7km%) 73g(1.46mol) £: * » x ;i/ x * x ;i/ 
119.2g(1.6mol) iOigLto)*!^ 10°C tlT"Cl# L & # "!b $J 20 # Pal (? T 
10 jSTLfeo fl£T& 5~10*CT-<* e. C 1 PSISiSm Lfc&, 10%^f<4V-^*^« 
702.4g ^PIiggTT-^ 30 ^frlttlT L, fijfcfc© pH £ 7 L fco -© 

tpmmzmz-fimm it (45-0 % issomi g^tfco 

* 244ml T-ft# Ltz'&. f# £ ft £ ifgH £ MjE T , ( 40'C ) f£*£ L 130.97g © 

15 x^;i/ ^ A^-^-tf ;VT i V* >£f# (JR* 56.2%) 0 



I^S£09 5 (1) *;K*Rh»Jxf^STO«6 
20 x^;u p-*;K;i/t^f;i/7; h"7V> 130.97g(0.82mol){I^;i/ h * R h U 
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243.9g(1.64mol)£cfcO t Wl>x> 1310ml £AD;i, M (110~120°C) ± 

ioo-c(c^5$t-> ^2oo g §^ufco i#e>n£Sii®£&#u 

5-10'CT- 1 BSF^ftiPilflf L£o tff{iii&iII£aiiIU DVJLy 249ml Tr^H 

5 mbntzmmznB-f. mm (45-0 n2 g © i#-i„2,4-h >;t 

v-;i/-3-£;i/tf vSfx.^x^x^fcff £ (tt* 96.8%)o 

Ifcj5 180~182*C 

iH NMR(CDC1 3 ) 6 1.30(t, 3H, J=6.9Hz) 4.22(q,2H. J=6.9Hz) 8.66(s ,1H) 

nmms (2) p-F^iv^i^^KiiST©!^ 

10 xf;i/ p-*;K;^*f;i/7U'7y> 500mg(3.42mmoi;k p-Ml/x>* 
)l*>m • -TKffitJ 60mg(0.32mmol), DMF lml © S^tJ $ 120'C T 3 
&#L£o SiSC^Lfct, Mi/X> 10ml ^Px, 1.5 B| M&gtJf 

tfeo ^ffi^^^^ji h^x> 9ml TISSUE ft f# ft£*§H£M 

ET, (45*C) L 389mg O l/T-1,,2,4- h U T v/ — ;i/-3-* >S^f 

15 ^x^r^fc^fc 87.8%)o 

» 

%Um 6 l-(r" F7tHP t7>-2-f ;i/)-l,2,4- h 'j 7V'-^-3-*;«>|x 



20 (i) p- h >\/x->x)\'*>m%mutzm-& 

1#-1,2,4- h 'J 7^-^-3-A*# >ixf ;i/X^r ^ 1.25g(8.86mmol) © 
THF(4ml)5S®MfC p- h )l Z • — *I0^J 51mg(0.27mmol) ■£fiQ%.tzo 

COMiSfcx 1$ L&A S £> 3,4-i^ t K D-2H-t'7 > lml(llmmol)£MT-iiST 



N- 

Et0 2 C-<' „ 



p-TsOH/THF 



DHP 
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Rx*-*-v;*tti)-ellUl-rs;: fcc J: i-(x h*Dt7 >-2-^ ;i/)-i,2,4- h 
5 i;7y-^.8-***>ixf Ai^y^ftiftOilttfttl/t 1.81g(JR* 91%) 

NMR(CDCb) 6 1.43(t,3H ; J=7.2Hz) 1.66-1. 74(m,3H) 2.01-2.05(m,2H) 2.21- 
2.25(m,lH) 3.72-3.77(m,lH) 4.07-4.11(m,lH) 4.48(q,2H, J=7.2Hz) 5.54(dd,lH, 
J=2.7, 9.0Hz) 8.37(s,lH) 
10 IR(neat) 1738 cm-' 

mmm6 (2) *>-v>zn>*>&imuizm& 

-t? >*;Hfc>tt*ffl^Tfii6*fx W l-(x h7t F D 1 7 -2--Y ^l/)-l,2,4- h >; 

t y — ; i/ - 3 • * )i * > m x. ?=- j), x 9- )i ■& m tz 0 

15 

EtOgC-C *r H TrCl Et0 2 C-(' J 

N N 

N.N-diisopropylethylamine 
11 13 

1^-1,2,4- h 9 7 V^-;U-3-* ^tf >^xf-;H7 7.62 g(54 mmol) 5: 

DMF(60ml) L 1 IigTJ,N->'V V7Dt*xf jb7;> ( 14 g, 108mmol) 

20 JKl^hyf^j'DiJH (15.8 g, 56.7 mmol) Sin*, 215119%}$ Ltzo 

SiSftfc* (300 ml) fcSBifA (300 ml) SiOXs $nli£i581£ L, 7DD* 

(150 ml) £&g?, KlLfc. &&£g£&s aSfc&x-^l/Tffc 

m<b* «fcifiiffi6tt8.9igfcii&. cm* , 
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f-)V-l,2,4-h 'j7-;-*-3-A;^>|ifJH;f* 13.64 g (ft* : 66 X) 

NMR(CDClj) 6 : 1.41(3H,. t,J=7.2Hz), 4.45(2H, q, J=7.2Hz), 7. 11-7. 13(6H, 
m), 7.32-7.36, 8.01(1H, s). 

Il«8 l-(N,N-^/^;i/^;i/7 r^-f ;i/)-l,2,4-h 'J7 i ;-^-3-A;V^>| 



1#-1,2,4- h 'J 7" V - ;i/ -3- # ;i/ * > m x- 3- to * =r to 1.02g(7.23mmol) © 
10 DMF(6ml)$fMlC h ijxf ;i/7i > 1.46g(l ,44mmol) *ifl]*.fco it 
Hl4/l ! ^^;i'X;i/7 7 : E'f^i'n7'f K 1.14g(7.94mmol)$:7K^TT-?iT 
Ltz'&s SSf 8^fP^iS# Ltzo d©SlB^{3 7K(30ml)SJnx.s »Rx*-M20ml) 
tffltti bfeo»ai*SfifPjKK*3R^ h 'J * A2k**-Cft* .2ki5fe.ffi*(Na2S04) 

15 -cs^+»->/^Kx^;i/=2:i-e^ai)T-ffi^-ri» child: t), i-y^;^^77 
* ■< to -1,2,4- h i> r \/ - ;i/ -3- # ^ * > & x ^ ;i, x x ;i/ £ 6 fi £ it 

1.46g(JK* 82%)?#£o 
78.5-81. 5*C 

NMR(CDC1 3 ) 5 1.44(t,3H.J=7.2Hz) 3.06(s.6H) 4.50(q,2H. J=7.2Hz) 8.63(s,lH) 



nmm9 (i) l-d-^^y-i-yf^xf^Hfi^-MJ/v-^-H 



EtOaC-C | 



N,N-dimethylsuIfamoylchloride // 
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Me 

"~f Me OMe 

N- NH H 15 N-M Me 

N N 

11 16 

1/f- 1,2,4- h >J 7!/-*-3-**#>Bxf ^xX?* 0.71g(5mmol) © 

THF(3.5ml)* 7 'J C > Hf > * )V * > 1 7k ft ^ 26mg(3mol%) £ AD X. £ . 
Iltt 2-^ h * ^ 7 D ^ > 0.72gml(10mmol)&7.k#TT-?ST t T *P X. tz © *> x ^ 

5 at 2Rfia«i*ufco c©siB«[*ffa8i^^(i5mi)-caffl Lfc&> fii*iM* 

T-ft#.&«(MgS04)LMEETitii$ It fe© ?* * ^ tz a Z tl £ > U * 
(l-^ h ^>-i-^;i>x?-;i,)-i#-i,2,4- h iJ7v'-;v-3-i;^>Sxfji/S^ 

HfeCDil&tft) tT 0.50g(JK^ 47%)f§ tzo 
10 NMR(CDC1 3 ) 6 1.44(t,3H J=7.2Hz) 1.84(s.6H) 3.20(s,3H) 4.49(q,2H J=7.2Hz) 
8.38(s,lH) 

HPLC tR=26.7min 

Column : Inertsil ODS-3 (5 jj. m) 4.6 x 250mm 

Mobile Phase: *) A/K««*(pH7) / T Hz h - h U * (85:15) 
15 Flow Rate : l.OmL/min Detector : 205nm 

JiiT. HSE0S9 (1) kPI*©*»CJ;&, Hffi^9 (2) ~9 (5) twg8« 

mmm 9(2) i-u-x h ^x^/io-i/m^,*- h v 7 v—* -3-* 

20 

N- N ^OEt 
17 

NMR(CDC1 3 ) 6 1.20(t,3H J=7.2Hz) 1.45(t,3H J=7.2Hz) 1.73 (d,3H J=6.0Hz) 
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3.41-3.62(m.2H) 4.50(q.2H J=7.2Hz) 5.69(q.lH J=6.0Hz) 8.36(s.lH) 
ffl^i: 59-60-C 

nfam 9(3) i-(w v y y*'>x.?)i)-ih-i,2,a- v u7 , ;-*-3-**jk> 

5 ^i^^l/ 

N- N ^O^Y 
EtOaC-C J) » 

18 

NMR(CDC1 3 ) 6 0.87(d,3H J=6.9Hz) 0.88(d,3H J=6.9Hz) 1.45(t,3H J=7.2Hz) 
1.73 (d,3H J=6.0Hz) 1.77-1.90(m.lH) 3.14(dd,lH J=6.6, 9.0Hz) 3.28(dd,lH 
J=6.6. 9.0Hz) 4.49(q,2H J=7.2Hz) 5.66 (q.lH J=6.0Hz) 8.34(s,lH) 
10 ffl<&: 67°C 

MMffl 9 (4) i-a-r b + ->3i^;i/)-i^-i,2,4- h 'J7>;-^-3-*;^>ix 

19 

15 NMR(CDC1 3 ) 6 0.88(t,3H J=6.9Hz) 1.25-1.40(m,2H) 1.45(t,3H J=7.2Hz) 
1.45-1.60 (m,2H) 1.73(d,3H J=6.0Hz) 3.34-3.42 (m,lH) 3.46-3.54 (m,lH) 
4.50(q,2H J=7.2Hz) 5.67 (q.lH J=6.0Hz) 8.35(s,lH) 
42-3°C 

20 Hffli09 9(5) l-(l-7D;if**>i^;i,)-ltf-l,2,4- h 'J 7 , ;-;V-3-*;i/#>8S 

Etc^c-C Jf 

N 20 

NMR(CDC1 3 ) 6 0.89(t.3H J=6.9Hz) 1.45(t,3H J=7.2Hz) 1.45-1.60 (m,2H) 
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1.73(d,3H J=6.0Hz) 3.34-3.42 (m,lH) 3.46-3.54 (m,lH) 4.50(q,2H J=7.2Hz) 5.67 
(q,lH J=6.0Hz) 8.35(s, 1H) 
fltj£: 31-2-C 

5 nmm 1 0 l-[5-(4-y KXa^oVfr)? )V]-2-t K Dap^-3-(l#- 

1,2,4- h U7l/-*-3-'f ^)7da; 



HXfllO (1) ftll^b ^^loi^ 




O OH 
22 



10 5-(4-7;i'tn^>i';i/)-2-7-l:f*77> 624g(2.86mol)0f h7tb'n77 
>i&}&(3.01)£ 1.0M Lithium bis(trimethylsilyl)amide =r V 7't H D 7 5 
5.72L(2.0eq)S-32~-25*Cl3t 1)\]Z.tco m&&lZX 1.5 R BB«i* L &o 1-Trityl- 
3-ethoxycorbonyl-l,2,4-triazole 1.26kg(1.15eq) © ^ h 7 fc. H D 7 7 >SS 
(11.2L)&-32~-7°C(C-CjDX.feo SlSffl-S-tt* 25-C-e 2m^mnLTzo $JISt£ 

15 M*6fi^**a?C*, »*xf^-cttffibfe. &&£M£Ttg 
iU7>7 fco |ga*3S!k 1.53kg(95.8%)©«Btf:*8fco 

C©ig^&y^-^-y->(7.5L)T-SSS^-B-s 1.5N Jgg* 2.74L(3.0eq)£ M 7L N 70"C 
Ct lB#P£ig#Ufco 1.5N =af&V--y 2.74L<3.0eq)*»*ffiffl LfclS 

20 -smzmmzstco *$8tt*«ttttT? p h=4 (z u^o sfajufcisfl** 

ilU&o Z(D%£H,Z?- h7tFD77>-X?^7^3-^J:t) £&5 LTlim 
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fb£$> 548g (64%)£f$£o 

ife£ : 183-185 °C 

TzMfrtif : ChH.jFNjOj t LT 

ttJItt (X): C, 61.34; H, 3.86; H, 13.41; F, 6.06. 

&tfm (%): C, 61.22; H, 3.72; N, 13.41; F, 6.03. 

NMR(d.-DMSO) 6: 4.15(2H, s), 6.47(1H, d, J=3.3Hz), 6.93(1H, s), 7.17(2H, 

t, J=9.0Hz), 7.31-7.37(2H, m), 7.50(1H, d, J=3.3Hz), 8.70(1H, brs). 

mmvi i o (2) $11^7 t fdk?^ ;i>©*§£ 




mn&m 10 ( 2 - 1 ) 

2-T-b-^;i/-5-(4-7;P^ D'O ^*;i0:7 7 > 0.70g(3.2mmol)i: l-(f F 5 t F 
D t 7 > -2- -f f\/ )-l,2,4- h 'J 7 , ;-*.8-***>8xf ;H^f A 
O.72g(3.2mmol)0 THF(7ml)?g£-?gf ffi C 28%"^ h U •> A ^ h * ♦> J— )l 

0.64g(3.2mmol)**^T-C«TUfc*, M"C 14 ftHUJItt Lfc. C©EJ& 
*C 1.8%i^^*^®(20ml)$:iDx> x ^ M30ml)T- fiS ffi b o «£i5?« £ i§*0 

•suati'tt* i.4g*»fc.cnft'f v7d v jit >i ? - frX'te^fr z z kci 

l-t5-(4-7;i/^-D^> 7 >-2—f ;i/]-3-t H p *^-3-[i-(t- b 7 b h* n 

t°5 >-2-^ ;i/)-l,2,4- h T^-;i/-3-^ )l]7a >£$ff£iSHi: LT 
0.77g(JK^ 61%)f#£o 
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ffli&: 128-130'C 

NMR(CDC1 3 ) 6 1.66-1. 76(m,3H) 2.03-2. 08(m.2H) 2.21-2.27(m,lH) 3.70- 
3.78(m,lH) 3.99-4.13(m,lH) 4.04(s,2H) 5.55(dd.lH,J=3.0,9.0Hz) 6.15(d,lH, 
J=3.3Hz) 6.99-7.25(m,5H) 7.02(s,lH) 8.36(s,lH) 
6 l-[5-(4-7;i/:fr D^> i?)l>)7 =7 >-2-J ;i/]-3-t >* O *^-3-[l-(x h 7 t H 
n tf => >-2->r )V)-1,2,4- V U .yJ — fr-Z-J )l]7"VU > 0.40g(lmmolK 1 

* ;-^Tft»t4: £:£ J; D\i-[S-(4-7;b*nA>s;^)75 >-2-i' ;vl-3- 

10 t K O *->-3-(ltf-l,2,4-> 'j T 71/ ) 7" n ^ J V fc-b T 

0.29g(lR^ 93%)ff feo 

H«60J 10 ( 2 - 2 ) 
Ulifll 10(2-1 )i:IH^na-[5-(4-7^^D^>i;;i/)7^ >-2-^f ;p]-3- 
15 t h*n^ v--3-[i-(^ h7t h* d 1 7 >-2--f ;i/)-i,2,4- h 'J 7 v-;v-3--r 

d^7>£*#, jfcc, mmm/J v t*d t;i/T;i/n— ;i/-e$mu i-[5-(4-7;i/ 

i? )\/)7 =7 >-2-4 ;U]-3-t h" □ * i>-3-(l#-l,2,4- h 'J 7V-^-3--f 
;v)7-n^y> igKSJflUt, a&nfcffi»ffl£#*T H F Cin*, «f ili L 
fcif£ll£ 3& l-[S-(4-7;V*D^>i;^)77 > -2— f ;H-3-t K D *^-3- 
20 (ltf-1,2,4- KVTVT— /l>-3--f ;b)7D^; >£f#£o 

fgffitf 10 ( 2 - 3 ) 

Hffi^ 10(2-1 )^t£Ka-[5-(4-7;i/;tD^>^;i/)7 7 >-2-^H-3- 
t K n 3- ^-3-[i-(x h?k K d 1 7 >-2--< ;io-i,2,4- h 'J 7" v/-;i/-3--f )\>}7 
25 d^.7 >£f#, ^y-;RMb, i-[5-(4-7;i/*o^>^;p) 

77>-H ;l/]-3- t K D * v-3-(l#-l,2,4- h 7"^ — /I/-3-- f *)7D^; > 
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Tf^WLfeo «ftb Ufc*S,H£ 5® U l-|S-(4-7**D'<>J>M77>-Z-'f 
;H-3-b KD*5/-3-(UF-l',2,4-h 'J7v'-^-H;H7di; 

5 nMM l l (l) l-[5-(4-7^*D'<>*;*)75>-2-'f*H-tFD*J' 

>©SiS 



H 15 
H 

^fsl^l catPPTS 
N to(uen0 



Me 

OJWe 



;oob 



NaOMe 

t1 16 THF/MeOH 




lff-1,2,4- h U 7';-;i/-3-*;H>ixfJH7T;i' 7.06g(50mmol)© Wl/i 
10 > (35ml) ;5iJ-*C p.h*i>^**>|tVS' = , )i 1 * fP * 
0.38g(3mol%) Sftlifco ttttT 2-* h^ri/7'0^.> 4.69g(65mmol)£ ^*&T* ?iS 

D^>^^)77> 10.91g(50mmol)t THF35ml Sin*.. 28%:*- h 'J £ A * h * 
K-* 13.5ml(65mmol)**^T-C*TUfco^©iE*S?SS 60°C C 

13.7%Blt*** 28.5g feSTL/s *»flSl Ufeo ttlffl** 5%£tt*(28.5g) 

-Cm&Lfz'&s 50mmHg, 45'C t: jgflg UStftl 26.71g£f#fc„ Cilt-f V7n 
K*7A3- ;i/(42ml)-Cigg<b-r 5 ItCi D »l-[5-(4-7 )V * U ^ > V )V ) 7 5 
>-2— f ;H-3-t h* D*S/-3-[l-(l-* h*i/-l-^f-^xf;i/)-Lfrl,2,4-h y 
20 7';-*-3-f*]7D^; >£fffe*£iii: It 14.58g(JK$ 75.7%)f#feo 

NMR(CDC1 3 ) 6 1.86(a,6H) 3.22(s,3H) 4.05(s.2H) 6.16(d,lH, J=3.3Hz) 6.99- 
7.05(m,2H) 7.02(s,lH) 7.20-7.25(m,3H) 8.38(s,lH) 

m&: nrc 
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kt, mmmi 1 d) tmrnofivnz*. mm'i i m ~i i (5) 
tzmmofc&tozntzo • . .. . 

1 1.(2) l-.[5r(4-7At D.'? > y'W7.7 > - 2--f )H-3-fc H D > i' 
5 - -3-[-l-(i-* h4<>xf^) -l#-l,2,4-> ';.7'^-*-3-f jv]ya^y > 




o oh 25 



NMR(CDCh) 6 1.20(t,3H J=7.2Hz) 1.75(d,3H J=6.0Hz) 3.44-3.63(m,2H) 
4.05(s,2H) 5.69 (q.lH J=6.0Hz) 6.16 (d.lH J=3.3Hz) 6.99-7.05(m,2H) 7.02(s,lH) 
7.20-7.26(m,3H) 8.35(s,lH) 
10 g&&: 85-87°C 

l l (3) l-[5-(4-7;^D^>^M77>-2-^H-3-tFn^>' 
-3-[l-(W V 7 b -1#-1,2,4- h iJ7^-;i/-3-'f ;i/]7"D^.y > 




15 NMR(CDC1 3 ) 6 0.88(d,3H J=6.6Hz) 0.89(d,3H J=6.6Hz) 1.75(d,3H J=6.0Hz) 
1.78-1. 91(m,lH) 3.17(dd,lH J=6.6,9.0Hz) 3.29(dd,lH J=6.6,9.0Hz) 4.05(s,2H) 
5.66 (q,lH J=6.0Hz) 6.16 (d.lH J=3.3Hz) 6.99-7.05(m,2H) 7.02(s,lH) 7.20- 
7.25(m,3H) 8.34(s,lH) 
H£: 70-C 

20 

%MM 1 1 (4) l-[5-(4-7JktD^>i ; M77>-H;H-3-tFDJp->- 
3-[l-(l-7 h *i/JL^;i/)-l#-l,2,4- h U ~7 v — )V -3- )l]yu^J > 
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NMR(CDCb) 6 0.89(t,3H J=7.2Hz) 1.27-1.37(m,2H) 1.50-1.59(m,2H) . 
1.75(d,3H J=6.0Hz) 3.47-3.53(m,2H) 4.05(s,2H) 5.67 (q,lH J=6.0Hz) 6.16 (d,lH 
J=3.3Hz) 6.99-7.05(m,2H) 7.02(s,lH) 7.20-7.26(m,3H) 8.34(s,lH) 
5 IR(neat) -.3117, 2960, 2935, 2874, 1736, 1714, 1606 cm ' 

nmwil (5) H5-(4-7A*da>j;a)77 >-2--r ;w]-3-t H O^ri/ 




O OH 



10 NMR(CDC1 3 ) 6 0.90(t,3H J=7.2Hz) 1.53-1.65(m,2H) 1.75(d,3H J=6.0Hz) 
3.33-3. 41(m,lH) 3.44-3.52(m, 1H) 4.05(s,2H) 5.68 (q.lH J=6.0Hz) 6.16 (d,lH 
J=3.3Hz) 6.99-7.05(m,2H) 7.02(s,lH) 7.20-7.25(m,3H) 8.35(s,lH) 
67-68°C 

15 %mW 1 2 l-[5-(4-7 D ^> ^J^)7 7 > - 2--f M-3-t H D drix-3-(l/f- 

1,2,4- h 'J T^-;i/-3--f ;i/)7"o^.y > 

O OH aq.MeOH O OH 

24 22 

l-[5-(4-7jUD^>yJH77 >-2— T ;i/]-3-t FD + y-3-[l-(l-^ h * > 
-l-^< f-Jt/X.f-JU)-l,2,4- h l J7V'-;i'-3-'fM7 , DA;> 4g(10.4mmol)CD2% 
20 SS^7j<(10.2ml)-^ ^ y-;i/(30ml)rg-^^MS60°CT-mP^M^ Lfco ^©SM 
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ztiLft u mwcmmmwvtco tfHJtsa&tttt u 75%^ * y -M20mi)-etfc 

. i:i;<t D vi-[5-(4-7^*n'<>i;;K77 V -2~f ;bp3-t K d ^x- 

3-( 1^-1 i 2,4- KU ;i/ )7D <V7 > £ ^HfeigS i: b X 2.72g(JR^' 

83.4%)ff fco 

5 ft'*, .hiem 1 1 (2) - 1 1 ( 5) x-mbtitzitpvofrbi), %mm 1 2 £ 

(1#-1,2,4- h U f A)7D^; >^^fco 

1 3 (1) l-[5-(4-7;^n^>i;;i/)7 7>-2-'f;H-3-t h-D^ry- 
10 3-(ltf-l,2,4-h 'J77-ihHll/)7D^; 

l.[5.(4.7;^D'^yA)77>-2-f ;i/]-3-b K D * $/ -3-(l#-l,2,4- b "J 7 *J 
-fr-Z-J 0^.7 >712g£ THF 7L HiPMtfPL, fS£>nfcjg**«»L;fc 

t, THF 2LT-ft#L£o ft 6 ft fc T»« L ft # 6 99.5* EtOH 14L 

f**CJB*.fco $ ?>I:SETMIM1S 8.3 k g t L£o »6n«^7'J- 
15 %mR97K^%#Lr:ts 51USi§ 5 4 8 g ft» fc o I 3!££(;£x 




20 tc^##t : C„H n FN 3 0, i: LT 

H-Sffi (%): C, 61.34; H, 3.86; N, 13.41; F, 6.06. 
#*fffi (%): C, 61.22; H, 3.72; N, 13.41; F, 6.03. 
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&tiL%?tm : a = 32.432(2)A 
b = 10.886(2)A 
c = 7.960(2)A 
a = 90.00° 

5 0 = 90.00° 

Y = 90.00° 

V =-28iO(l)A s 
Z = 8 

Pbca 

10 fcjft: 1.481 g/cm 3 



®$Tnm (2g) &m 



20.380 


5945 


21.280 


5455 


21.340 


4958 


23.140 


4053 


23.360 


7218 


23.540 


8173 


25.860 


4615 


27.460 


4138 


27.500 


4068 


28.100 


5143 


28.180 


4980 


29.400 


4528 


29.480 


4848 



g-^ CO AH (J/g) 
185.831 149.181 

15 

%mW 1 3 (2) l-[S-(4-7;^D^>y;i/)77>-2-^JH-3-th-DJF>>- 

3-( i#-i,2,4- h >; 7 V )\<)zru^; >o i 3!&s<dH£ 



WO 00/75122 PCT/JPOO/03456 

l-[5-(4-7;i/^-D^>y;i/)7.-7 >-2-4 /l/]-3-t H D> '>-3-(l^r-l,2,4- h '/TV 
-Jl/-3f ;i/)7DA/V4g5 THF/H; 0(50:3) 21 ;2ml C W i&j&i, fc'gU 

• $ $ £ * #T THF/H,0( 3 : 94 ) 40ml S^^CAnA fco ft tt.fc* 7.'J - 5: 1 UTStK 

5 §i«ss^5ffof;Mi, nmm 1 3 ( 1 ) ©i^iit^©^--^^ 

1 3 (3) l-[5-(4-7;^D'<>i';H75>-2-^H-3-th , nti/- 
3-( 15-1,2,4- h U 7*J-)\>-2-4 )l)yu^y ><D II S$£^©i!^ 
10 l-[5-(4-7;^D'^i;;i)77 >-2--r ;i/]-3-t K D * «>.3-(lfM,2,4- h 7»; 

-;i/-3-^;i/)7-D^.y > 2 S 4Kixf;v 600ml \zfiaf&®ML, L tz'&m&-z 

IgU If&H&Bbfco ftt>titz&^*mm^*)V1:mft b II SSSUfc^fco II 



H 




15 T-^$n3ib^#§££*?-3jlt£{*T-fc3C fcfci&ISbfco 

: a = 11.9003(7)A 
b = 9.7183(5)A 
20 c = 13.2617(8)A 

a = 90.00° 
p = 109.450(4)° 

Y = 90.00° 

V = 1446.2(1)A 3 
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Z = 4 

2HM$: P2,/n 

1.439 g/cm 1 

8.760 " 12805 
19.600 8023 
22.080 8473 
23.760 20195 
26.200 33235 
27.580 11623 
29.080 4913 





tf-^ CC) 


AH (J/g) 


177.8 


142.09 


184.07 


3.616 



MMffl 1 3 (4) i-[5-(4-7;i'2r D^>s?;i/)7 5> >-2— f ;i/]-3-t >* n 
3-(lff-l,2,4-h V TV-)l-3-J )l)7u^y >© III SlSliOSgiS 

lg© l-[5-(4-7AtD^>i;^)7 7>-2-^H.3-t h* n * i/-3-(l#- 1,2,4- h 'J 

t^-a-m^^d^; yig^Jgc, p< 10ml Ztouzmmm* Ltz'&* 

* y -)i*&frm&Lfzo mmiz*t> iomi -cmmvmft o^o sg 
mniz** iomi -t-n^os^^ff-Dfem, m^titzz? v-*-m%w. 

f U i*§li£#S6&;<*/-;i/-effi#LT III S|g||£f§;t:o 
7tMfrVi : CieHisFNsOa i: ft 

tf-£tt: C, 61.43; H, 3.86; F, 6.06; N, 13.41; CI 0.00. 
##fffi: C, 60.23; H, 3.98; F, 5.85; N, 13.38; CI <0.10. 
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' ■ • '• (2d) ~ ~ 



10.520 
13.860 
15.680 
18.160 
22.840 
26.180 
28.120 



4020 

10368 

11768 

4363 

6723 

6335 

3928 



If- ? CO 



AH (J/g) 



130.8 
186.13 



-9.116 
144.3 



WTf3 2-T-lrf L ;i'-5-(4-7;i/3r D-^> J/*;i/)7 7 >©^jSS©i3'J^*iB*-r^ 



14(1) 2-7tfjV-5-(4-7i^D^>^;H77 >©|gii& (S'J£ 1 ) 



\/-C0 2 H 



N --\j>-C0 2 H 



31 






(1)2-77>AM>| (5.6 g, 50mmol) (Tetrahedron Letters, 1979, 

10 51, p469) mm<Dftmzm tX 4-7 )\s*v<>XT frrt F (6.8 g, 55 mmol) h 

s^^-&fco ^mxm^titzmm^^^ vru t;i/x-r;^tiib, s-[[i-(4- 

7 ))/•* U 7 x. =.)], )-l- t rot'>]^M-77>-2-A;^>l (8.1 g, IK 
^ :69 % )£f#£o : 139-140 °C (#8?) 
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NMR(CDClj) <j : '5.88(1H, s), 6.28(1H, d,. J=3.6Hz), 7.07(2H, t, J=8.7Hz), 
7.25(1H, d, J=3.6Hz), 7.39-7.44(2H, m). 

(2) ±I3fb£$J (4.72 g, 20 mmol) (Tetrahedron, 1995, 51, pll043) 13 

(•i^f^^DD«>7> (10.8 g, 100 mmol) t 3 «7 -fb ± Y U >7 
A (15 g, 100 mmol) Tjs7C UTs 5-(4-7;i'3T D^.>i;;i/)-7 7 >-2-*;i/^>^ 
(3.52 g, JK^ :80 % ) £ SSH £ L T f# e 

NME(d,-DMS0) (J : 4.05(2H, s), 6.3K1H, d, J=3.3Hz), 7. 12-7. 18(3H, m), 
7.27-7. 32(2H, m), 12.9(1H, brs). 

(3) ±ieib£$l (3.52 g, 16 mmol) £;fciSK (Bull. Chem.Soc. Japan., 1974, 47, 
P1777) BMOft&lzm yt'Jy;b-;^;i/7^ h* (4.2 g, 19.2 mmol) t r 0 7 
x - 7 -f > (5.04 g, 19.2 mmol) §SJ5B $ * -5 £ £ IZ i & , 5-(4-7 Jl* n 
^>y^)-7 7 >-2t*;nt?>R 2-t'J^)l/f^i7f* (3.7 g, JR$ :77 % ) 
£ff£o §fe;£ : 88-89 °C 

MMR(CDC1,) : 4.04(2H, s), 6.15(1H, d, J=3.3Hz), 7.03(2H, t, J=8.7Hz), 
7.22(1H, d, J=3.3Hz), 7.22-7.26(2H, m), 7. 29-7. 34( 1H, m), 7.70-7.79(2H, m), 
8.63-8.66(lH, m). 

(4) ±gB-fb-a-^ (3.7 g, 12.4 mmol) (Bull .Chem.Soc. Japan. , 1974, 47, 
P1777) tdmCDft&\Zi$ ^f;i/7y^i/^A7D;F THF $&« (1 M, 14ml) t 

c tci t>> tt 2-7*-tr^;i/-5-(4-7;i/^- n^>^;v)-7 7 > 

(2.7 g) &%.M$)lzmtzo 

NMR(CDC1 3 ) d: 2.43(3H, s), 4.0K2H, s), 6.10(1H, d, J=3.6Hz), 7.01(2H, t, 
J=9.0Hz), 7.10UH, d, J=3.6Hz), 7. 18-7.23(2H, m). 

MMW 1 4 (2) 2-T-fe^;i/-5-(4-7;i/^P^>fy;i/)7 5 ><D$l&m (S0v£2) 
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1)Ac z O Et 3 N 
AcOEt 




iH t0lue t e 



1) SOCi 2 
cat.DMF 




IH 



LDA 

TMEDA 

THF 



OH 



iH 



2) H 2 Pd on C 
AcOEt 



2)MeMgCI 
cat.Fe(acac) 3 



O 



29 



30 

91%(purity99%) 



31 



90% 



quant. (plirity94%) 



(1) 25%LDA(THF/'\7'* >/x^;i/^>-tr >)ig£&??l 27.5ml(30mmol) £ - 
50°C£tf!f#l I, r b- 7 1/ X > 7. 5ml(30mmol) ^ Mft 
L # £ -45°C «T-C2-7 7^*;i/^>8 2.24g(20mmol)O THF &?£(12ml) £ 25 

5 #ft3T-$TU*: 0 1 B^Htf U If S> nfcS»*C THF40ml £iD 

X.fc&, 4-^;i/3T D^>X7;i/rt K 3.8ml(35mmol)£ -% \Z AO X. & CI i: C £ £ 
Sgl*-50'CA^-15°C{Z±# tfeo *tf>&*#T 30#(?m#Lfc&. * 40ml £ 
inxfeo £SIJ1££ in &m<ti- V U * A^K^MTrfflai Lfco £§5>ft£Z;i/ 

* h;vx>t^t, t ist-siffij: Lfe^ssxf ^-eiaiDto aim 

h;i/x>T'*g^^b L> tfs Mi/x>-eftfrir£ i: !k 4.29g ©th*n + i/* 

»*>i&£f#fc(lK^ 91%)o 

(2) t FD*^***^! 1.18g(5 mmol) t V V x * )\> T % > 
1.52g(15mmol)©P^x^;i/^rS(15ml)H, ?Jc^T. M&zk^J 1.16g(11.4mmol) 

15 0Mx-^jg$(lml)£fllT L£o ifi&T&v *^TT-$ h\Z. 30 #fgg|# L£o 
&l\T* K'Jxf;i/7 S. > 253mg(2.5mmol):fe«fct>' 10%^7 V 180mg£;!jD 

B7^*5")A)«sit»ffTfii/fe, ^?,nfc^^£ a-^*-y->T-*§n<b 

20 I, n-^*-tf->&r#-f £ C t \Z £ t) * 991mg © # ;i/ > £ f# fc (JR$ 90%) e 

(3) £^*>^ 1.00g(4.54mmol)© h ;i/x>(5ml)^®f«(c:^^--;i/^ n U 
K 648mg(5.44mmol):fc<fctf DMF(0.03ml)£ An * . 80°CT- 1.5 I^SiO^lft^ L£o 
JgJfc* J: IFii = o HSKETfii U S£ b ^x >£ 5ml £An;i> 
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K Fe(acac) 3 48mg(0.12mmol) Sin*. -20°C t t & o S*»HtiT"T?«# L 
& # & -10 «C fil T -C 3M ^f^T^^n^ D ij Ffl THF jg M 
1.75ml(5.25mmol)£ 10»HfaTLfc. »T&-20*C"C 30 fl-HUti* S 

.5-(4.7*^D^>i?^)77>| 1.02g^fc(lR^tt^Mfi?I)o 

10 l-[5-(4-7;i/3T > j;;i/)77 >-2--f ;i/]-3-fc h* n * «>-3-(2#-t- h 5 s ^-;i/- 
5--< *)-7o^; > 

: 121-123 'C MB&Ji : x--r;i, 
7cfN#«r : C.iHuFN.Oj t IT 

ftM (%): C, 57.33; H, 3.53; N, 17.83; F, 6.04. 
15 fttlim (%): C, 57.25; H, 3.58; N, 17.53; F, 5.81. 

NMR(d ( -DMS0) 6: 4.16(2H, s), 6.51(1H, d, J=3.6Hz), 7.05(1H, s), 7.18(2H, t, 
J=8.7Hz), 7.32-7. 38(2H, m), 7.65(1H, d, J=3.6Hz). 

l-[5-(4-7;i/^" D ^. > V )l) 7 ? > -2- j ;H-3-fc f D ^r->-3-(5-^ ^)1-IH- 

20 [1,2,4] h 7 v-;i/-3—f )v)-zru^; > 

lfcj& : 179-182 «C ffgAftftg : Blxffl/ 
7G*fl-*r : C„H„FN,0, i: It 

fl-JHI (%): C, 62.38; H, 4.31; N, 12.84; F, 5.80. 
frffiW. (%): C, 62.29; H, 4.16; N, 11.65; F, 5.78. 
25 NMR(d.-DMSO) 6: 2.43(3H, s), 4.14(2H, s), 6.46(1H, d, J=3.3Hz), 6.88(1H, s), 
7.15-7.20(2H, m), 7.31-7.36(2H, m), 7.49(1H, d, J=3.3Hz), 14.3(1H, brs). 
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l-[5-(4-^ d P^>v;i/)7 ? ;i/]-3-t F D * v -3-(l/Hl,2,4] r 'J T v/ 

ftjft : 96-99 'C IfttBgftK' : 

5 Ttmam : c„H„ciir,o» 1 

st^ffl (%): C, 58.28; H, 3.67; N, 12.74; CI, 10.75. 
#«fii (%): G, 58.16; H, 3.80; H, 12.40; CI, 10.50. 

NMR(dj-DMSO) 6 : 4.16(2H, s), 6.49(1H, d, J=3.6Hz), 6.93(1H, s), 7.30-7.43(4H, 
b), 7.520H, d, J=3.6Hz), 8.75(1H, brs). 

10 

l-(5-^>^*77>-2-0)-3-t K D*'>'-3-(lJHl,2,4] h 'J7l/-*-3-f 

: 176-179 *C Sg B B B ^l : 
, yimfttir : ChHuNjOj 0.15 C,H,0, £LX 
15 tfUtt (X): C, 64.63; H, 4.64; N, 13.62. 
frmm (%): C, 64.41; H, 4.40; N, 13.42. 

NMR(dj-DMSO) 6: 4.14(2H, s), 6.48(1H, d, J=3.6Hz), 6.93(1H, s), 7.24-7. 38(5H, 
in), 7.5K1H, d, J=3.6Hz), 8.72(1H, brs), 14.7(1H, brs). 

20 l-[[5-(4-7 )V*W<>i! )\,)-3-*?-)l]7 =7 >-2-j ;i/]-3-t K D * -> -3-( \H- 
[1,2,4] r »;7V-A-3-f ;i/)-7-D^.y > 
gi£ : 191-192 'C H*£Ii}g$£ : SfiifA 
Ttmfttf : C 17 H 1( FN 3 0 3 t UT 

Etnm (%): C, 62.38; H, 4.31; N, 12.84; F, 5.80. 
25 #*ftt (%): C, 62.23; H, 4.29; N, 12.79; F, 5.79. 

NMR(d ( -DMS0) 6: 2.36(3H, s), 4.10(2H, s), 6.34(1H, s), 6.89(1H, s), 7.18(2H, 
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t, J=9.0Hz), 7.32-7. 37(2H, n), 8.70(1H, brs). 

3-b H D *S/-l-[5-(4-^ r >-2--f ^]-3-(lff-[1.2,4] h U 7 

5 gfcj& : 114-116 °C H&g&tt : Mx** 
7GfH#»r : C 1T H, S N,0 4 t LT 
ff-ffffi (X): C, 62.76; H, 4.65; N, 12.92. 
frffim (%): C, 62.90; H, 4.57; N, 12.26. 

NMR(d,-DMS0) (5: 3.73(3H, s), 4.07(2H, s), 6.44(1H, d, J=3.3Hz), 6.9K2H, d, 
10 J=8.7Hz), 6.92(1H, s), 7.22(2H, d, J=8.7Hz), 7.50(1H, d, J=3.3Hz), 8.77(1H, 
brs). 

l-[5-(3-7;i/3T D^>v;i/)7v >-2-f ;H-3-t h'D^y -3-( l/?-[ 1,2, 4] b U7 
— ;i/-3--f ;i/)-7*D^^ > 
15 jH£ : 140-143 'C 3*SH&& : x*y-;V 
TU^^-flf : C„H„FNi03 t LT 

ff-JIffl (%): C, 61.34; H, 3.86; N, 13.41; F, 6.06. 
fttirm (%): C, 61.41; H, 3.84; N, 13.05; F, 5.97. 

NMR(d,-DMS0) 6: 4.19(2H, s), 6.52(1H, d, J=3.3Hz), 6.95(1H, s), 7. 10-7. 18(3H, 
20 m), 7.36-7.4K1H, m), 7.52(1H, d, J=3.3Hz), 8.77(1H, brs), 14.7(1H, brs). 

l-[5-(2-7^*D^>^;i/)77 >-2--f ;i/]-3-t h'DJFi' -3-( l/f-[l,2,4] h U 7 

i/— ;i/-3— f ;i/)-7"D^y y 

m& : 182-184 *C : x # y -;i,-x-7^l/ 
25 TGiji^fir : CH.jPHjO, t LX 

ffgffi (%): C, 61.34; H, 3.86; N, 13.41; F, 6.06. 

67 



WO 00/75122 PCT/JP00/03456 



##ril (%): C, 61.47; H, 3.90; N, 13.04; F, 5.99. 

NMR(d.-DMSO) 6: 4.18(2H, s), 6.46(1H, d, J=3.3Hz), 6.94(1H, s), 7. 17-7.26(2H, 
m), 7.32-7.40(2H, m), 7.51(1H, d, J=3.3Hz), 8.79(1H, brs). 

5 3-b KD + i/-l-[5-(4-^f;K>^*)77>-2-^M-3-(lfr[l,2,4] r 

ifej& : 166-167 °C m%Hk®m : 
Ttmftffi : C„H ls N,0j 0.1 CHjOjhtT 

(%): C, 65.69; H, 5.01; N, 13.21. 
10 ftffim (X): C, 65.45; H, 4.93; N, 13.37. 

NMR(dj-DMSO) 6: 2.28(3H, s), 4.09(2H, s), 6.46(1H, d, J=3.6Hz), 6.93(1H, s), 
7.13-7.18(4H, m), 7.5K1H, d, J=3.6Hz), 8.76(1H, brs), 14.7(1H, brs). 

zru^j >mm&(» Hiv-i ^ >^^5-^isaftffl^wTii^-rT^-t^^ 
15 izm^nm^tzo 

( i ) DNAmmvmwi 

7V>tA77^7^7ttl:J; ^fiE$ftfettT0^DNA^, KTE A'V77 
: lOOmM KC1, ImM EDTA, lOmM Tris-ig$ (pH 7.6)) 

SI DNAjgfiS (2pmol/ / a 1) M^-^y r DNA M(5pmol/<a 1) 

(gfCDNAie?0) 

5'- Biotin-ACC CTT TTA GTC AGT GTG GAA AAT CTC TAG CAG T-3' 
3'- GAA AAT CAG TCA CAC CTT TTA GAG ATC GTC A-5' 

25 (£-7 y h DNAH?iJ) 

5'- TGA CCA AGG GCT AAT TCA CT-Dig-3' 
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3'-Dig-ACT GGT TCC CGA TTA AGT GA -5' 
(2) if$ (I Csofit) ®m%. 
Streptavidin (Vector Laboratories *t!£0 $ O.lM^i^y 7 : 
90mM Na 2 C0 3( lOmM NaHCOa ) K?gfrL> 40^g/mll:Ut. CCS 

5 Ms ft 50 M 1 ( NUNC ®"'>x.;HCiPA» 4°c-c--^p 

gx?R^?-a--5oJ>:twft>> ifl/ft y >lA*7 7-(ilJ: 13.7mMNaCl, 0.27mM 
KCl,0.43mMNaiHPO4, 0.14mMKHiPO«) T 2 ®i5fc#&, 1% = 
£tr y >m^ * 7 T — 300 /z 1 £ jJD ;U 30»|j7"D^>ytf;„$^§^ 
x;l/$ y 77-T2 ISi$t#&. II DNA ifeffli. (2pmol//z 1) 50 ja 1 * 

io iox., mmTs mu-c 30 aiBMStf&au y 7 r— -c 2 @ N &^t- 

*B*7? 1 Ilifc&L-fcc 

iR{C±8273?£T-SIM Lfeftfri^O* y 7 7-(*fl/i£:150mM MOPS (pH7.2), 
75mM MnCh, 50mM 2-mercaptoethanol. 25% glycerol, 500 U g/ml bovine 
serum albumin -fraction V) 12 ju U $ — f v V DNA (5pmol/>a 1) 1 fx 1 RUM 
15 g*32 u lfr&S!RLfc£f&ig*4 5 ^ lfcjtaAfcoS&Kftfri^CStJHb^- 
DMSO&M 6 /zl^An^s^^x -f 73> b D-MPC)t LTO^x^CB, 
DMSO 6 A 1 Ztiaz.Zo ftCl" ^f 1 *"^— -tfi&it (30 pmol) & 
<ig£-L£o *i57-J 7?>h □-;MNC) t U-C®9x;i/Cli, #Rtt (ffljft : 
20mM MOPS (pH7.2), 400mM potassium glutamate, ImM EDTA, 0.1% NP-40, 
20 20% glycerol, ImM DTT, 4M urea) 9 u 1 %t)UZ.tz 0 

&7l>-h £ 30 "C-C 1 «fH8-f Si6«*»T, 'J 7 

ta# (t>7>> Fab : U ># — tt») & 100 u lAPx., 30 *C 

7? 1 iSS^?tf;t< 0.05 % Tween20£^tf » >|/t^7 7-T2 1, y> 
25 i& y 77 — "C 1 UK li&ffirf L/to 'J 7 7 r * — H? Mfe/W 

7 r — ( ifcifiE : lOmM ;l7-FD7xz;i/*77i-t- (Vector Laboratories 
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SO, 5mM MgCh. lOOmM NaCl, lOOmM Tris-H&(pH 9.5)) & 150 n 1 tWXX 
30 °CT- 2 «F'BSi6S#s 1 N NaOH 50 ; .,u 1 Zttl it&tz'&. 
X.)M>®%1& (OD405nm) £jH£U WT© ffUSC Cfi£^ S§f * o 
REM (%) =100[1-{(C abs.- NC abs.) / (PC abs.- NC abs.)}] 
5 C abs. ; ft £ © £^ ^ © M 

NC abs. : NC©M& 

PC abs. : PC ©MS 

&£ic 50 {iiis ±!B©ffiM£ffl^TJiiT©n-W5£-c5)<tf> e>n*o -ffcfc>*>EB 

S¥ 50 %£fi£tf 2ja<DMC*l*T» x //g/ml©igJgT*PlS^ X %, y ju 
10 g/ml©tI^-C'|5iS^ Y %&Ztl*tljfct#. IC 50 (/zg/ml) = x-{(X-50)(x- 
y)/(X-Y)} 

IBS* 5 0 %£*§ij-tS-(b£^ilJg (I C s o ) *UtT©*t:wt. 



fb^r^J No. 


IC 50 ( ^ g/ml) 


22 


0.53 



15 mH±©*'JfflRTtgS 

2 -T^>;i/7 7 >mmt*.fc 7 'J-ri^7 7 5/ S*B & ff 3 C i: \Z «fc o T s 2 - 

•So 1, 2, 4 - h 'J 71/-;)/- 3 -i3)]/X>mx-ZTfr®m»*^M$> 

20 --tflSSII, iJtH I VJK-Cfc* 5£ (IV-l) S&ttS (IV-2) 
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1 . 3(1-1) 



R : 



R 




O 



3(11-1) : 



I I - 1 ) : 



15 (3*, R 1 n R 2 % R 3 n ^.t^RMiBfiHetlilicaT-ifeS) 

3. fcfo®m&*x-&2>m#<D&wm i iiib«c©^bSo 
20 5. R i &&vR 2 &7kmx'3bz>m&(D&mm im~~m4m(D^-rtit>iimm<i> 
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6 . r 4 #4 -7 -c$>z> m#®&®Wi i mr~m 5 m<D^t tifrizmmo 

7 . «7c«©#aET, i'(IV-l) : 



Jitt^S ( I V- 2) : 



10 8. rn^mt >i®#ST, s ( i v- i ) -es*n*<b-&«i*3§ 

mm* 

15 11. R#<D«6HS6 1 0JSB«©£i£fc:«l: tK 1, 2, 4 - h U 7 *J-fr- 3 
-*;i/7i?>R*»* S:i^x7f;i/ftt5ui:$^ai:t5a (iv-3) : 




o 




o 




o 
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12. a (V) : 



fe«atr*a; (iv-4) : 



10 (if, R 6 *J:lfR e li«iaBi:Hja«T?feS) -C-^£ft£<b^tJ©§^t£o 

i 4. r 6 #ggi£ tix^x i> >u*)ix& d , r 6 tffcmx $> zm&om, 
mm 1 2mmm<z>mm&o 

15 15. »*©«H*7«^*9JH % *1 lJH-JBl 4JH©tNfn*»t:|B«©* 
SCJ:!), (IV-5) : 




H 
N 



(V) 



O 



H 




H 




O 
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^t;^;k sfci4BJft*nT^tti Jiv^'j-^-c.fes) -e5*$n*fc£«* 

S$n«m 5£: (R 8 0) R 9 C = CR 10 R 11 R'ttKlfc**lT 

M-c*<t^7;^;k r 9 x r 1 0 , teXVR* l tt*n*ftaa &bb 
nsnt^T^i^^H. *fei4R 8 i:R 1 °#-sgfcfco-cB&;*ft-tv^ 

^tSCh^Mtt^^ (IV-6) : 



R 12 
/ 




(IV-6) 



R s fc£tf R 6 &lwi3i:l5l3iiu R 12 i±S:-R 7 (A + s R 7 iiiil3i: 

poaa-e&s) xakznzm, £: - c (or 8 ) r 9 -chr 10 r 11 (a*. 
r 8 , r 9 , r 1 <\ siiFR 1 M±aai3 2:Ria«-e»*) -e*sn*», *fci±t 

J« D 5=- ;i/ ^ fe -5. ) T*^cF n-S-fb-B-^J^^JB^o 

1 6 . ffi*®ttiag§ 1 0 JSifciiSB 1 2 &Btt®£$<C & *(IV-7) : 




(IV-7) 



Xtt/NDy>Tf»«) T-^£ft3'fb-£$K S: (R 8 0) R 9 
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C = CR 10 R" (3*. R 8 l4g&<*ftTOTfc4.^T;i/*;K R 9 . R 10 , * 
i£li*fi7;vft H ££Jt5£ c i:£ft®£-f -as (IV- 

8) : 




R 6 iiBul3i:l5l3S«^ R 12 l4iS:-R 7 R 7 (4 bu IB i: 1^) & it f & 

5) 5£ : - C (OR 8 ) R 9 -CHR 10 R n (S*. R 8 . R 9 , 

R 1 «\ &4TJR 1 1 14*913 fcMftTfc*) T?S$nsS < £ fc{4 t h* d * i> ^ 

17. j£ : R 7 X (5$** R 7 I4 h U -eSSft5ft^**fil6*t 

18. 55: (R 8 0) R 9 C = CR 10 R 11 R 8 tR 10 tf-Sii:Sot 
h 'J I' > T: & t> , R^'il/R'^^lt-feS) •C**tl4'fli^«J&Si63F 
t5Ci:S^att5l*0lii 1 5 ££fc(4ffi 1 6 3SIBm©MBi£o 

19. 5£: (R 8 0) R 8 C = CR 10 R" (5£*. R 8 & 4 R 9 2>M ^ ;i/T- & 



2 0. j£ ( I V — 9 ) : 

R 14 
/ 
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